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TERMINAL DEVICE AND PROGRAM 

[0001] This application claims priority under 35 U.S.C. §1 19 to Japanese 
Patent Application No. 2003-091296 filed March 28, 2003, the entire content of 
which is hereby incorporated by reference. 

TECHNICAL FIELD 

[0002] The present invention relates to improving design flexibility of an 
application program. 

RELATED ART 

[0003] Mobile phones capable of running application programs such as game 
programs or scheduling programs (hereafter referred to as schedulers) are 
widespread. In a mobile phone of this type, operation of an application program is 
suspended on receipt of a call and resumed after the call. For example, Japanese 
Patent publication JP-A- 2002-77458 illustrates such a technique for 
suspension/resumption of an application program; and discloses that operation of 
an application program is suspended to enable a call when a call request is 
received during operation of the application program, and the application program 
is resumed after the call is terminated. 

[0004] However, an option to reject such a function as that described above 
may be desirable. For example, a user carrying a personal device such as a mobile 
phone may, depending on the user's situation, desire that an application program 

# 

not be resumed when a call is terminated. In the above described technique, 
however, the same screen image is always displayed on the mobile phone when 
the application program is resumed, as the screen image displayed at the time that 
operation of the application program is suspended. That is, the image displayed at 
the time of resumption is same as the image displayed at the time of suspension, 
and a change in the user's situation while operation of the application program is 
suspended is not taken into account. 
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SUMMARY OF THE INVENTION 

[0005] The present invention was conceived in view of the above described 
situation; and provides a terminal device having a function of running an 
application which has a function of changing operation of the application program 
in accordance with the type of the event between the period from the time of 
suspending operation of the application program to the time of resuming the 
operation of the application program. 

[0006] The present invention provides a terminal device comprising: detection 
means for detecting a predetermined event and generating event data representing 
the event, ; suspension means for suspending operation of an application program 
when an event is detected by the detection means; storage means for storing the 
event data generated by the detection means; resume means for resuming 
operation of the application program suspended by the suspension means; and 
delivering means for delivering the event data stored by the storage means to the 
application program resumed. 

[0007] Also, the present invention provides a program product for causing a 
computer device to execute the processes of : detecting an event and generating 
event data representing the event, and the type of the event is predetermined; 
suspending operation of an application program when an event is detected in the 
detecting process; storing the event data generated in the detecting process; 
resuming operation of the application program suspended in the suspending 
process; and delivering the event data stored in the storing process to the resumed 
application program . 

[0008] In the terminal device or in the operation of the program according to 
the present invention, event data representing an event is stored when operation of 
an application is suspended by the event; and the event data is delivered to the 
resumed application after operation of the suspended application is resumed,. 
[0009] Accordingly, the present invention provides a terminal device having a 
function of running an application which has a function of changing operation of 
the application program in accordance with the type of the event between the 
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period from the time of suspending operation of the application program to the 
time of resuming the operation of the application program. Thus, design 
flexibility and development flexibility are improved accordingly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Fig. 1 is a drawing illustrating a structure of a communication system 

used with the terminal device 10 of the present invention. 

[0011 J Fig. 2 is a flowchart illustrating flow of operations in the terminal 

device 10 while Java-APP is running in the terminal device 10. 

[0012] Fig. 3 is a drawing illustrating a schedule registration screen displayed 

on the display unit 520 of the terminal device 10. 

[0013] Fig. 4 is a flowchart illustrating flow of operations in the terminal 

device 10 when a resume method contained in the Java-APP is called. 

[0014] Fig. 5 is a block diagram illustrating a structure of the terminal device 

10. 

[0015] Fig. 6 is a drawing illustrating contents of an interrupt event table stored 
in the non- volatile storage unit 572 of the terminal device 10. 
[0016] Fig. 7 is a block diagram illustrating a Java Runtime Environment in the 
terminal device 10. 

[0017] Fig. 8 is a flowchart illustrating flow of operations in the terminal 
device 1 0 in the case of receipt of a call request. 

[0018] Fig. 9 is a drawing illustrating a schedule registration screen displayed 
on the display unit 520 of the terminal device 10. 

[0019] Fig. 10 is a flowchart illustrating flow of operations in the terminal 
device 10 in the case of receipt of email. 

[0020] Fig. 1 1 is a drawing illustrating a schedule registration screen displayed 
on the display unit 520 of the terminal device 10. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0021] Embodiments of the present invention will now be described with 
reference to the drawings i 



[0022] A. Structure 

A-l:Structure of communication system 
Fig. 1 is a drawing illustrating a structural example of a 
communication system including a terminal device of the present invention. As 
shown in Fig. 1, the communication system has a terminal device 10, a mobile 
packet communication network 20, and a mobile telephone network 30. Although 
only one terminal device 10 is illustrated in Fig. 1, a plurality of terminal devices 
10 is included in the actual communication system. 

[0023] The mobile packet communication network 20 contains a plurality of 
base stations 21; and is able to provide a packet communication service to terminal 
devices 10 located within wireless areas (hereafter referred to as wireless cells) 
covered by the base stations 21 . The mobile telephone network 30 contains a 
plurality of base stations 31; and is able to provide a mobile telephone service to 
terminal devices 10 located within wireless areas covered by the base stations 31. 
[0024] Terminal device 10 is configured as a mobile phone provided with a 
Java Runtime Environment and Java-APP. The Java Runtime Environment is 
used to run a program written in an object oriented programming language, Java 
(Registered Trademark). Java-APP is an application program written in Java; is 
constituted by the Java bytecodes; and is executable by using the Java Runtime 
Environment. 

[0025] Terminal device 10 stores Java-APP in RAM (Random Access 
Memory) in the form of the Java bytecodes, in response to the instruction of a 
user; and executes the Java-APP codes by interpreting the Java bytecodes using 
the Java Runtime Environment. 

[0026] In the present embodiment, Java-APP is an application program for 
accomplishing a scheduler function in terminal device 10. The Java-APP causes 
the terminal device 1 0 to function in accordance with the flowchart shown in Fig. 
2. First, the terminal device 10 displays on a display unit of the terminal device 10 
a schedule registration screen shown in Fig. 3, while the Java-APP is running. 
Thus, a user can interactively input and store his/her schedule data in the terminal 
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device 10 by manipulating an operation unit of the terminal device 10, while 
watching the screen. 

[0027] In the present embodiment, Java-APP stored in terminal device 10 will 
be described as an application program for accomplishing a scheduler function. 
However, Java-APP may be a game application program, or a special type of 
application program which causes the terminal device 10 to stand by for a call 
request while performing another function. 

[0028] Terminal device 10 carries out wireless communication with a base 
station 21 covering the wireless cell where the terminal device 10 locates; and can 
receive email via the mobile packet communication network 20. Also, terminal 
device 10 carries out a wireless communication with a base station 3 1 covering the 
wireless cell where the terminal device 10 is located; and thereby a user carrying 
the terminal device 10 can carry out voice communication via the mobile 
telephone network 30. 

[0029] Terminal device 1 0 suspends operation of Java-APP, when terminal 
device 10 receives a call request for the terminal device 10 via the mobile 
telephone network 30, or receives email via the mobile packet communication 
network 20. In the present embodiment, terminal device 1 0 suspends operation of 
Java-APP such that the terminal device 1 0 suspends interpretation and execution 
of the Java bytecodes constituting the Java-APP while keeping the Java bytecodes 
constituting the Java-APP and data stored by the user during operation of the Java- 
APP unchanged in RAM. Namely, although interpretation and execution of the 
Java bytecodes constituting the Java-APP are suspended, data input by the user 
before suspending operation of the Java-APP remains in RAM, even if operation 
of Java-APP is suspended. 

[0030] Then, terminal device 1 0 resumes operation of the Java-APP after a call 
is terminated or a specified period of time lapses from receipt of email. In the 
present embodiment, terminal device 10 resumes operation of Java-APP such that 
the terminal device 10 resumes interpretation and execution of the Java bytecodes 
from the suspended point. More specifically, the Java-APP contains a Java 
method, "resume method", that is called only to resume the Java-APP. Thus, the 
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operation of the Java-APP is resumed after calling the resume method. When the 
resume method is called, the terminal device 1 0 carries out the operations shown 
in Fig. 4; and then resumes interpretation and execution of the Java bytecodes 
from the point where it was suspended. Thus, the operation shown in Fig. 2 is 
resumed. 

[0031] A-2: Structure of the terminal device 10 

Next, the hardware structure of terminal device 10 will be 
described with reference to Fig. 5. As shown in Fig. 5, terminal device 10 
comprises a control unit 510, a display unit 520, an operation unit 530, a timer unit 
540, a wireless communication unit 550, an audio input/output unit 560, a storage 
unit 570 and a bus 580 for data transfer between each of these components. 
[0032] The control unit 510 is configured as a CPU (Central Processing Unit), 
for example; and centrally controls each of these components of terminal device 
10 by executing software stored in the storage unit 570. The display unit 520 is 
configured as a liquid crystal display and a drive circuit for the liquid crystal 
display, for example; and displays images in accordance with data delivered from 
the control unit 510. The operation unit 530 is provided with a plurality of 
operating elements to allow a user of the terminal device to input digits, 
characters, operating instructions, etc.; and delivers to the control unit 510 data 
corresponding to the operation of these operating elements. The timer unit 540 
performs a timer function, and provides data representing the current time to the 
control unit 510. 

[0033] The wireless communication unit 550 is provided with an antenna. The 
wireless communication unit 550 carries out wireless communication with base 
station 21; receives packets transmitted from the base station 21 and delivers the 
received packets to the control unit 510; and transmits packets delivered from the 
control unit 510 to the base station 21. The wireless communication unit 550 
carries out wireless communication with base station 3 1 ; receives audio signals 
from the base station 3 1 and delivers the received audio signals to the audio 
input/output unit 560; and transmits audio signals received from the audio 
input/output unit 560 to the base station 31. The audio input/output unit 560 is 
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provided with a speaker and a microphone, and an audio CODEC (Coder - 
Decoder) unit (not shown in Fig.5) for encoding and decoding audio signals. The 
audio input/output unit 560 drives the speaker to output audio corresponding to 
audio signals delivered from the wireless communication unit 550; and delivers to 
the wireless communication unit 550 audio signals corresponding to audio 
collected by the microphone. 

[0034] The storage unit 570 has a volatile storage unit 571 and a non- volatile 
storage unit 572. The volatile storage unit 571 is configured as RAM, for 
example; and provides the control unit 510 with a work area for executing 
software. The non- volatile storage unit 572 is configured as EEPROM 
(Electrically Erasable Programmable Read Only Memory), for example. The non- 
volatile storage unit 572 stores the Java-APP in the form of a JAR (Java ARchive) 
file containing the Java-APP. A JAR file contains a Java-APP constituted by Java 
bytecodes and "resource" used with the Java-APP during operation of the Java- 
APP, in the form of a single file. The "resource" may include image files 
containing image data and audio files containing audio data. The non-volatile 
storage unit 572 also stores an interrupt event table shown in Fig. 6, OS software 
(Operating System software) for providing functions of an operating system (OS), 
mail software for receiving and/or transmitting email, and a Java Runtime 
Environment. 

[0035] Next, the interrupt event table will be described with reference to Fig. 6. 
As shown in Fig. 6, the interrupt event table stores a pair of event flags identifying 
the cause of suspending operation of Java-APP, and a program identifier for 
identifying the suspended Java-APP. Hereafter the pair is called "interrupt event 
data". Uses of the interrupt event data in operation will be described in detail 
later. 

[0036] In the present embodiment, the event flag has a value of either "1 " or 
"2"; the event flag "1" represents that operation of Java-APP was suspended when 
a call request was received; and the value "2" represents that operation of Java- 
APP was suspended when email was received. The program identifier is, for 
example, a program name of the suspended Java-APP. 
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[0037] The interrupt event table is updated such that an entry is added to the 
interrupt event table when operation of Java-APP is suspended, and the entry in 
the interrupt event table is deleted after operation of the Java-APP is resumed. 
Accordingly, the control unit 510 can determine the cause of suspending operation 
of Java-APP on the basis of the interrupt event table. 

[0038] In the case that the terminal device 10 is operating under a single task 
OS which cannot run a plurality of Java-APPs simultaneously, the suspended 
Java-APP can be uniquely identified. Therefore, the event table needs to store 
only the event flag. 

[0039] Next, software constituting a Java Runtime Environment in the terminal 
device 10 will be described with reference to Fig. 7. Fig. 7 is a block diagram 
illustrating a Java Runtime Environment in the terminal device 10. As shown in 
Fig. 9, software preinstalled in the terminal device 10 constitutes a Java Runtime 
Environment conforming to J2ME (Java 2 platform Micro Edition). J2ME is a 
standard edition of Java Runtime Environment dedicated to small electronic 
devices. The software preinstalled in the terminal device 10 includes JAM (Java 
Application Manager), KVM (K Virtual Machine), CLDC class libraries 
(Connected Limited Device Configuration class libraries), and "original Java 
extension profiles" for mobile phones. 

[0040] KVM is an implementation of Java Virtual Machine; and is designed 
for use in small electronic devices such as mobile phones and PDAs (Personal 
Digital Assistants). KVM executes Java-APP by converting Java bytecodes 
constituting the Java-APP to machine codes, which are thereby executed by the 
control unit 510. CLDC class library is a Java class library for providing general 
purpose function sets dedicated to small electronic devices such as mobile phones 
and PDAs. 

[0041] The original Java extension profiles are class libraries for providing an 
extended function sets specialized for mobile phones, which are not covered in 
CLDC class library. The original Java extension profiles include, for example, a 
user interface API (Application Program Interface), a network API, and a 
scratchpad API, etc. The user interface API supports a function of providing a 



user interface in the terminal device 10. The network API supports a function of 
accessing a network resource specified with a URL (Uniform Resource Locator). 
The scratchpad API supports functions of reading to and writing from a 
scratchpad. The scratchpad (not shown in Fig. 5) is a storage region reserved in 
the non-volatile storage region 572; and stores data generated in operation of the 
Java-APP, for example, a schedule data input by a user. The control unit 510 
performs such functions provided in the APIs by calling the APIs while executing 
Java bytecodes constituting the Java-APP. 

[0042] Further, the software preinstalled in the terminal device 10 includes a 
vendor specific extension library. The vendor specific extension library is a class 
library for providing vendor specific functions provided by the vendor of the 
mobile terminal 10. 

[0043] JAM is software for carrying out management of Java-APPs stored in 
the terminal device 10, under the control of the OS software. Specifically, the 
control unit 510 calls JAM to perform management functions of installing, 
updating, and deleting Java-APPs, displaying a list of names of Java-APPs stored 
in the non-volatile storage unit 572, and managing operations of Java-APPs. The 
managements of operations of Java-APPs include launching Java-APPs, 
unconditionally terminating, suspending, and resuming operation of Java-APPs. 
[0044] More specifically, in response to an instruction by a user of launching 
Java-APP, the terminal device 10 calls JAM to store the Java-APP in the volatile 
storage unit 571, and executes the Java bytecodes constituting the Java-APP by 
using KVM. Then, the control unit 510 starts detecting an event causing 
suspension of operating the Java-APP, until an instruction by the user of 
terminating operation of the Java-APP. When the control unit 5 1 0 detects the 
event causing suspension of operating the Java-APP, the control unit 510 suspends 
operation of the Java-APP, and stores in the interrupt event table an interrupt event 
data including a pair of an event flag identifying the cause of the event and a 
program identifier for identifying the suspended Java-APP. Then, the control unit 
510 starts detecting an event causing resumption of operating the Java-APP. 
When the control unit 5 1 0 detects the event causing resumption of operating the 
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Java-APP, the control unit 510 calls the resume method contained in the Java-APP 
to resume the operation of the Java-APP, and delete the entry of the interrupt event 
data containing the program identifier of the Java-APP in the interrupt event table. 
[0045] B. Operation 

Features of operations of terminal device 10 will be described with 
reference to the drawings. In the following examples, the control unit 510 of the 
terminal device 10 is assumed to operate the above described Java-APP, and start 
its operation from the event of displaying the schedule registration screen shown 
in Fig. 3 on the display unit 520 of the terminal device 10. 
[0046] B-l :Example 1 When a call request is received. 

Operation of terminal device 10 will be described in the case of 
receiving a call request, with reference to the flowchart shown in Fig. 8. As 
shown in Fig. 8, the control unit 510 receives a call request from a node in the 
wireless communication unit 550 (step SCI). Then, the control unit 510 stores, in 
the interrupt event table, an entry of the interrupt event data containing a pair of a 
program identifier of the Java-APP in operation and an event flag " 1 " representing 
that suspension was caused by a call request, as shown in Fig. 6 (step SC2). The 
control unit 510 calls JAM to suspend operation of the Java-APP (step SC3). In 
the present embodiment, operation of the Java-APP is suspended after storing the 
interrupt event data in the interrupt event table. However, the interrupt event data 
may be stored in the interrupt data table after suspending operation of the Java- 
APP. 

[0047] Subsequently, the control unit 510 monitors whether the call causing 
suspension of operating the Java-APP is terminated (step SC4). Specifically, the 
control unit 510 determines that the call is terminated when the control unit 510 
receives from the operation unit 530 an instruction by the user of terminating the 
call. The control unit 510 repeats the determination step SC4, while the call is not 
terminated in step SC4. If the call is terminated, the control unit 510 proceeds to 
step SC5. 

[0048] In step SC5, the control unit 510 calls JAM to resume operation of the 
Java-APP that was suspended in step SC3. Specifically, the control unit 510 



extracts event data corresponding to the program identifier of the Java-APP from 
the interrupt event table; and calls the resume method contained in the Java-APP 
by using the event flag constituting the interrupt event data as an argument for the 
method call, so as to resume the Java-APP. More specifically, the control unit 510 
displays the schedule registration screen as shown in Fig. 3 on the display unit 20, 
when the resume method is called (step SB1 in Fig. 4). The control unit 510 then 
displays, in the region 310 of the schedule registration screen 310, a prescribed 
message corresponding to the event flag delivered as an argument for the method 
(step SB2 in Fig. 4); and terminates the operation in the resume method. For 
example, since the event flag " 1 " represents that suspension was caused by a call 
in the present example, a prescribed message "Call is terminated. Would you like 
to update your schedule?" is displayed in the region 310. Accordingly, after the 
operation in the resume method, the schedule registration screen shown in Fig. 9 is 
displayed on the display unit 520 of the terminal device 10. 

[0049] After resuming operation of the Java-APP, the control unit 510 deletes 
the entry of the interrupt event data containing the program identifier of the Java- 
APP in the interrupt event table (SC6). Subsequently, the control unit 510 
executes operations according to the flow chart shown in Fig. 2, in accordance 
with Java bytecodes constituting the Java-APP. 
[0050] B-2: Example 2: When email is received. 

Next, operation of the control unit 510 will be described in the case 
of receiving email, with reference to the flowchart shown in Fig. 10. In step SD1, 
the control unit 510 receives email via the wireless communication unit 550; 
acquires the time of receipt of the email from the timer unit 540; and stores the 
time of receipt in the volatile storage unit 571. The control unit 510 stores, in the 
interrupt event table, an entry of the interrupt event data containing a pair of a 
program identifier of the Java-APP in operation and an event flag "2" representing 
that suspension was caused by receipt of email (step SD2). The control unit 510 
calls JAM to suspend operation of the Java-APP (step SD3). 
[0051] Subsequently, the control unit 510 notifies the user carrying the 
terminal device 10 of the receipt of email; prompts the user to launch mailer 
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software, and determines whether a specified time has elapsed (step SD4). 
Specifically, the control unit 510 acquires the current time from the timer unit 540, 
and compare a specified time with the time difference between the current time 
and the time of receipt stored in the volatile memory unit 571 . The control unit 
510 repeats the determination step SD4, while the time difference is shorter than 
the specific time in step SD4. If the time difference is equal or longer than the 
specific time, the control unit 510 advances its operation to step SD5. In step 
SD5, the control unit 510 calls JAM to resume operation of the Java-APP that was 
suspended in step SD3 in the similar manner to the example 1 . Specifically, the 
control unit 510 extracts event data corresponding to the program identifier of the 
JavaAPP from the interrupt event table; and calls the resume method contained in 
the JavaAPP in the similar manner to the example 1 . However, in the present 
example, the event flag is set to "2" representing that suspension was caused by 
receipt of email. Accordingly, the control unit 510 displays, in the region 3 10 of 
the schedule registration screen 310, a prescribed message corresponding to the 
event flag delivered as an argument for the method (step SB2 in Fig. 4). For 
example, since the event flag "2" represents that suspension was caused by receipt 
of email in the present example, a prescribed message "You have email. Would 
you like to read it?" is displayed in the region 310. Thus, after the operation in the 
resume method, the schedule registration screen shown in Fig. 1 1 is displayed on 
the display unit 520 of the terminal device 10. 

[0052] In the present example, operation of the Java-APP is resumed after a 
specified time is elapsed from the receipt of email. Otherwise, operation of the 
Java-APP can be resumed immediately after completing receipt of email, since the 
time required to complete receipt is in general negligible short from the start time 
of receipt of email. 

[0053] Accordingly, in the latter case, the user has to endure inconvenience of 
terminating the Java-APP and launching mailer software so as to read the received 
email. 

[0054] As described above, according to the present embodiment, the screen 
displayed in the terminal device after resuming the operation of the Java-APP may 



differ from the screen displayed while the Java-APP is operating without 
suspension. Different screens can be displayed in accordance with the event 
causing suspension of operating the Java-APP. Thus, the Java-APP improves user 
friendliness in the case that a scheduler function is available, such that the Java- 
APP prompts a user to confirm whether an update of a schedule data is required in 
the event of causing suspension, such as the receipt of a call request for a voice 
communication or email. 

[0055] In the above described embodiment, different messages are displayed in 
the display unit 520 corresponding to an event causing suspension. However, 
audio output may be generated by the audio input/output unit depending on the 
message corresponding to the event. 
[0056] C. Modifications 

[0057] The present invention is not limited to the above described 

embodiment, and various modifications are applicable within the scope of the 
technical concept of the present invention. For example, following modifications 
may be applicable. 

[0058] C- 1 : In the above described embodiment, operation of Java-APP 
is suspended when terminal device 10 receives, via the wireless communication 
unit 550, a call request or data designating a user carrying the terminal device 10, 

« 

such as email. However, operation of Java-APP may also be suspended in 
response to other events. For example, the terminal device 10 is provided with a 
short range communication means, such as Bluetooth (Registered Trademark) 
interface or an infra-red communication interface; and may suspend operation of 
Java-APP, when the terminal device 1 0 transmits and/or receives data by using the 
short range communication means. Further, the terminal device 10 may suspend 
running Java-APP, when the running Java-APP calls another program, -such as a 
mail program or browsing program. Otherwise, in response to an input operation 
of data intended for the other program, the running Java-APP can unintentionally 
receive the data, since the Java-APP is still running in terminal device 10. 
[0059] C-2: In the above-described embodiment, the interrupt event table 
stores a single event flag causing suspension of operation of Java-APP; and the 
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Java-APP changes the operation of terminal device 10 on the basis of the event 
flag after resuming operation of the Java-APP. However, the interrupt event table 
may also store one or more event flags corresponding to events occurring during 
the period between the time of suspending the operation and the time of resuming 
the operation; and the Java-APP may change the operation of terminal device 10 
on the basis of the event flags after resuming operation of the Java-APP. Thus, for 
example, it is possible to notify a user of all events occurring between the time of 
suspending operation of the Java-APP and the time of resuming operation of the 
Java-APP. Specifically, when an operation of the Java-APP is resumed, the 
number of messages corresponding to interrupt event data stored in the interrupt 
event table in the region 310 of the schedule registration screen, is the same as the 
number of entries of interrupt event data stored in the interrupt event table. 
[0060] C-3 : In the above described embodiment, the Java-APP improves 
user friendliness in the case that a scheduler function is available. However, Java- 
APP according to the present invention may improve not only user friendliness but 
also design flexibility. For example, Java-APP according to the present invention 
may improve a user's enjoyment when using a game function. 
[0061] For a first example, operation of the Java-APP having a game function 
is suspended when terminal device 10 receives a call request for a voice 
communication. Then, after resuming operation of the Java-APP, a prescribed 
message screen displaying "Call is terminated. Shall we continue?" may be 
displayed in accordance with the Java bytecodes constituting the Java-APP, so as 
to provide a user carrying the terminal device with a chance to end the game. A 
similar prescribed message may be displayed in a speech balloon attached with a 
cartoon character in the game. 

[0062] For a second example, a server device stores keyword data used in 
playing the game, in advance. The Java-APP running in the terminal device 10 
transmits a request for the keyword data to the server; and then operation of the 
Java-APP is suspended. 

[0063] In response to the request from the Java-APP in the terminal deice 10, 
the server device transmits an email containing the keyword data to the terminal 
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device 10 corresponding to the request. When terminal device 10 receives the 
email containing the keyword data, the terminal device 10 resumes operation of 
the Java-APP; and then displays a message such as "This email may contain a 
keyword to advance to the next stage. Would you like to read the email?". 
[0064] C-4: In the above described embodiment, mobile phone is 
provided with a Java Runtime Environment conforming to J2ME. The present 
invention is most effective in this type of mobile phone, since suspension and 
resumption of operating the Java-APP occurs frequently by receipts of call 
requests and/or emails in this case. However, the terminal device adoptable in the 
present invention is not limited to mobile phones. The present invention is at least 
applicable for any computer device provided with a Java Runtime Environment; 
namely, applicable for a PHS (Registered Trademark, Personal Handyphone 
System) terminal, PDA or personal computer. Further, the Java Runtime 
Environment adoptable in the present invention is not limited to a Java Runtime 
Environment conforming to J2ME. A Java Runtime Environment conforming to 
J2SE (Java 2 platform Standard Edition) may be applicable for the present 
invention; and is a standard edition of a Java Runtime Environment dedicated to 
personal computer devices. A Java Runtime Environment conforming to J2EE 
(Java 2 platform Enterprise Edition) may also be applicable for the present 
invention; and is a standard edition of a Java Runtime Environment standard 
dedicated to server computer devices; that is, a Java Runtime Environment in 
which operation of Java-APP is managed in accordance with JAM. 
[0065] Further, in the above described embodiment, Java-APP is operating in 
terminal device 10. However, the application program operated in the terminal 
device 10 is not limited to Java-APP. For example, an application program may 
be written in another programming language such as C++. In such a case, the 
terminal device 1 0 has to store software for managing operation of the application 
program written in another programming language, instead of the above described 
JAM for Java. 

[0066] C-5: In the above described embodiment, software for 
constituting a Java Runtime Environment is preinstalled in (Please see above 
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suggestion) the terminal device 10 for providing the terminal device 10 with 
functions of the present invention . However, such software may be installed in a 
general computer from a computer device readable storage medium, such that the 
general computer can have the same function of the terminal device 10. 



